Mechanism of apicidin-induced cell cycle arrest and apoptosis in Ishikawa human endometrial cancer cells.
Histone deacetylase (HDAC) inhibitors are a promising new class of anticancer agents that act by inhibiting cell proliferation and inducing apoptosis in a variety of cancer cells. Although apicidin acts as a potent HDAC inhibitor, the precise mechanism for its anti-tumor activity in human endometrial cancer cells is not completely understood. This study examined the anti-tumor effects of apicidin in Ishikawa cancer cells. The level of cell proliferation, the stage of the cell cycle, and apoptosis were measured after the apicidin treatment. Apicidin significantly inhibited the proliferation of Ishikawa cells in a dose-dependent manner. In addition, apicidin markedly up-regulated the p21(WAF1) and down-regulated the expression of cyclins (A, B1, D1, or E), and CDKs (2 or 4), which leading to cell cycle arrest. Cell cycle analysis showed that the apicidin treatment increased the proportion of cells in the G1 phase, and decreased the ratio of cells in the S phase in a dose-dependent manner. Apicidin significantly increased the sub-G1 population and the number of TUNEL positive apoptotic cells compared with the untreated control. These results were confirmed by poly-ADP ribose polymerase (PARP), an 85-kDa fragment resulting from PARP cleavage, where apicidin increased the level of PARP cleavage and caspase-3 activity in 1.0 microM apicidin-treated cells. Apicidin-induced apoptosis through caspase-3 activation was confirmed by the increase in the release of cytochrome c and the decrease in the Bax/Bcl-2 ratio. These results suggest that apicidin has anti-tumor properties on endometrial cancer cells by inducing selectively the genes related to cell cycle arrest and apoptosis.